Summary. Ten 
Summary. Ten lactating mares were milked using oxytocin 5 times during the first two months of lactation. The two sides of the udder were milked alternatively and 60-ml fractions (from each side) were sampled for the analysis of fat, protein and lactose : -the total amount of milk depended on the time elapsed since the milk was last drawn from the udder by sucking. When that time was 90 min (at 2 months of lactation), a mean amount of 1 200 ml was reached ; the maximal value was 2 185 ml ; -the amount of milk collected before oxytocin injection was on the average 40 % of the total but varied between 2 and 79 % ; there was no individual effect ; -the accuracy of milking as a method of estimating mare's milk was low when the deuterium oxide dilution technique was used as a reference ; -the fat content of the milk increased during milking with a specific effect of oxytocin injection ( fig. 3 ). Variations in protein and lactose were not significant.
Introduction.
Measurements of milk production and composition can be used to gain knowledge of the nutritional requirements of mares and the growth of their nursing foals. Oxytocin injection promotes udder emptying by stimulating milk ejection.
The estimation of milk production by milking with oxytocin injection has been extensively studied in cows and ewes (Ricordeau and Denamur, 1962 ; Doney et a/., 1979 ; Le Du et al., 1979 ; Oftedal, 1984) . The quantity sucked by offspring is generally overestimated, especially during early lactation, since it includes residual milk. Because the composition of milk (especially fat) varies during udder emptying of ewes and cows, it is necessary to carry out analysis after complete milking (Gilmore and Gaunt, 1963 ; Labussi6re, 1969) .
The effect of oxytocin on milk release in lactating mares is not known. However, mares milked without oxytocin deliver less than 500 ml at each milking (Bilek et al., 1955 ; Ullrey et al., 1966 ; Johnston et al., 1970) , whereas those milked with oxytocin give a mean 1 000 ml (Oftedal et al., 1983 ) and a maximum of 2 000 ml (Neuhaus, 1961) . The above authors did not determine daily milk production. Ashcraft and Tyznik (1976) Mare's milk fat increases during milking (Prowosnik, 1931 ; Dittrich, 1938 ; Dyusembin, 1972a ; Cherepanova and Belokobylenko, 1974) but since there is a lack of details in these data, we undertook a more complete study.
After standardizing a milking technique using oxytocin, milk quantities and fat, protein and lactose concentrations were measured on each side of the udder, before and after oxytocin injection and at five stages of lactation. This estimate of milk yield was compared to an accurate one, using deuterium oxide dilution in the foal body, as proposed in mares in a previous paper (Doreau and Dussap, 1980 Nutritional data concerning the effect of diet on milk yield and composition and the relationship to foal growth will be published elsewhere (Doreau et al., 1986 and unpublished) .
Milking procedure. &horbar; The mares were hand-milked at about 3 p.m. when the sucking frequency of the foals was close to the mean daily frequency (Schoen, Banks and Curtis, 1976 (Doreau et al., 1985) .
Estimation of milk yield by the deuterium oxide dilution technique. &horbar; This method has been described by Doreau and Dussap (1980) (Kuanyshbekova, 1975 Two mares gave rise to the difference, which was small in the other 8 animals.
The difference between the two sides was not significant for the milk collected before oxytocin injection (mean of 17 ml) but was significant for the milk collected after injection. Neuhaus (1961) has shown that the first side milked produces 35 % more milk than the other. The milking procedure in this trial could partially explain the difference observed. However, the quarters may not be physiologically symmetrical.
Comparison of the two methods for estimating milk production. &horbar; The relationship between the individual values obtained by milking or D 2 0 dilution at the same stage of lactation was not significant (r = 0.17). Moreover, one of the data obtained by milking was aberrant (63.4 kg). We considered the D 2 0 dilution technique to be the reference : it had been verified by Dove and Freer (1979) and Doreau and Dussap (1980) in lambs fed milk from a bottle. In this trial, the correlation coefficients between D 2 0 concentration and time were between 0.990 and 0.999. The main purpose of milking was to determine variations in milk composition. The natural conditions of nursing seemed to be optimized when the secretion time before milking came after the udder had been emptied as much as possible by suckling. When the estimation of the rate of milk secretion is the most important measurement, the best method is milking after a given secretion time, once the udder has been emptied by oxytocin injection. So, the method used here might slightly overestimate the milk secretion rate. However, the amount of residual milk is unknown.
Up to week 4 of lactation, the estimation of milk production was higher by milking than by D 2 0 dilution, but at 4 and 8 weeks of lactation, the two means were similar ( fig. 2) . However, the relationships between the two methods were different when the mares were classed according to mean milk production : for the 5 lowest producers, the two methods gave similar results between weeks 1 and 8 ; for the 5 highest producers, production was overestimated by milking before 2 weeks and underestimated after 4 weeks. These results must be interpreted with caution owing to wide individual variation. Nevertheless, during the first week of lactation, the difference between the two methods might be explained by the fact that the foal's appetite was not enough to drive it to empty the udder ; this is also true in sheep (Ricordeau and Denamur, 1962) and cattle (Le Neindre et al., 1976) . At weeks 4 and 8, underestimation by milking might be due to the frequency of foal sucking which could be higher than expected in the high producers. According to Masloboev (1961) , daily milk production drops when the interval between milking increases from 45 min to 2 h. However, sucking frequency has never been related to milk intake.
Therefore, the estimation of mare's milk production by milking was not reliable in our experimental conditions. One milking was probably not enough to obtain a good estimate. Several successive milkings might have a galactopoietic effect (Dyusembin, 1972a As a result of these variations, it is necessary to milk mares after oxytocin injection in order to collect a representative sample for milk composition analysis. Table 2 shows a significant difference in fat content between samples collected before and after oxytocin injection, whatever the physiological stage. These differences vary greatly with the mare. The errors committed in milking without oxytocin were always less than 0.4 and 0.9 °/°° for the lactose and protein contents, respectively. The error in fat content could reach 5 0 / 00 but was less than 2 °/ oo in half of the milkings.
There is no significant difference in composition between the two sides when all the samples are considered. During the colostral phase, however, the left side, which gave less milk, had a 2 % higher fat content than the right side. In 
